Abstract Purpose: To explore the hypotensive activity and chemical composition of Moringa oleifera Lam (Moringaceae) roots.
INTRODUCTION
Moringa oleifera, Lam is one of the best known and widely utilized specie among the thirteen known species of the monogeneric family Moringaceae. It is native to Pakistan and India, and widely cultivated throughout the world [1, 2] .
Due to its implausible dietetic and therapeutical values, it is known as a "Miracle tree" and has been declared as complete and natural nutrition for the tropics and famine hit areas [3] . It is a prolific producer of diverse secondary metabolites including glycosides preferentially rhamnosides of carbamates, thiocarbamates, nitriles, benzyl glucosinolates, thiocyanates, isothiocyanates and oxazolidine-2-thiones. Pharmacological screening of its leaf extracts exhibited hypotensive [4] , cardioprotective [5] , hepatoprotective [6] , antidiabetic [7] and antiulcerogenic activities [8] . The pods are hypotensive [9] while seeds showed antibacterial [10] , antitumor [11] , anti-inflammatory and antispasmodic activities [12] . Roots were able to depress the central nervous system by producing analgesia and potentiate the analgesic effect of morphine [13] . Aurantiamide acetate and 1,3 dibenzyl urea isolated from roots showed significant anti inflammatory, antiarthritic and analgesic activity mediated through TNF-alpha, interleukin-2 and cytokines inhibition [14] .
In recent decades therapeutic preparations like Septilin for respiratory tract infection, Rumalaya for arthralgia and Pro-lacta of M. oleifera have been marketed [15] . This paper reports the hypotensive evaluation and GC-MS analysis of M. oleifera roots constituents detected in winter, which are markedly different from those analyzed during summer [16] . Earlier volatile constituents from leaves [17] , flowers [18] and pods [19] of M. oleifera have already been reported in literature.
EXPERIMENTAL

Plant material
Fresh roots of M. oleifera (10 kg) were collected in November 2007 from HEJ-ICCBS Garden University of Karachi, Karachi Pakistan. A voucher specimen (no. 66250 KUH) was deposited in the herbarium of Department of Botany, University of Karachi, where it was authenticated by Mr Abrar Hussain.
Extraction
Fresh roots of M. oleifera was cut into small pieces (1 -2 inch) and successively extracted with petroleum ether (PE) and dichloromethane (DC) at room temperature for three days. PE extract was divided into two layers during evaporation. Both layers were separated and evaporated to residual masses MRP (upper layer, 3.14 g) and MRP -1 (lower layer, 0.27 g). DC extract showed a thick mass settled at the bottom of round bottom flask during evaporation on rotavapour. It was separated, dried and weighed as MRDC -IN (2.25 g). Mother liquor left was further evaporated which when concentrated divided into two layers. Both layers were separated and evaporated to thick residues. Upper layer furnished MRDC (4.17 g) while lower layer gave MRDC -1 (8.89 g).
Gas chromatography mass spectrometry
For GC-MS 6890 N Agilent gas chromatograph coupled with a JMS 600 H JEOL mass spectrometer was used. 
Hypotensive activity
Rats were anesthetized with urethane (1.2 gm/ kg i.p.). The trachea was exposed and cannulated with a polyethylene cannula to facilitate spontaneous respiration. Drugs were injected (0.2 -0.25 ml) through a polyethylene cannula inserted into the extrajuglar vein followed by a saline flush (0.2 ml). The arterial blood pressure was recorded from the carotid artery via an arterial cannula connected to research grade blood pressure transducer (Harvard, 60-3003) coupled with four channel Harvard oscillograph (Curvilinear, 50-9307)(UK). The temperature of the animals was maintained at 37 °C by over head heating lamp. The mean blood pressure was calculated as the sum of the diastolic blood pressure plus one-third pulse width. Changes in blood pressure were expressed as the percent of control obtained immediately before the administration of test substance. Acetylcholine (Ach) (Merck) at a dose of 1 µg/kg was used as positive control and atropine sulphate (0.1 mg/kg) (C. H. Beohringer Sohn Ingelheim Rhein, Germany) as muscarinic antagonist. MRP, MRP -1 and MRDC were soluble in 5 % Tween 80 and others in normal saline.
Statistical analysis
Changes in blood pressure were compared using Students t-test (IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY 2010). P < 0.05 was considered to be significant. Tables 1-2) Intravenous administration of extracts in anesthetized rats showed changes in systolic, diastolic and mean arterial blood pressure (MABP). Intravenous injection of positive control Ach at the dose of (1 µg/kg) showed (30.63 ± 3.5 %) fall in MABP while that of normal saline (0.9 % NaCl) was insignificant. 
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